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alternations apparently so rapid, within very minute areas, say -nrooTr
of an inch, that the hypothesis of any general fluidity or viscosity of
the rock-masses in which such inclusions occur is very difficult to
reconcile with the phenomena observed.

As exception has been taken in the columns of the GEOLOGICAL
MAGAZINE to my attempting problems beyond my powers, I may
mention that I have repeatedly thrown this Dartmoor question aside
as too overwhelmingly difficult; on the other hand it has seemed a
pity that observations which may be of use to other workers should
be entirely lost.

It may also be borne in mind that the last words written hitherto
by Dr. Sorby on the subject of inclusions and crystalline rocks, are
the significant ones, as true now as when they were addressed to the
Geological Section of the British Association in 1880—" There is
still much to be learned respecting the exact conditions under which
some of our commonest rocks were formed."

POSTSCRIPT.—Fig. 4 represents five distinct groups of inclusions,
drawn separately with the camera lucida, the inclusions of each
group being in their relative positions. The five drawings for the
purpose of the process block were marshalled on a sheet of white
paper and reduced by photography.

II.—WoODWARDIAN MUSEUM NoTES.

C E R T A I N FOSSILS FROM THE L O W E K P A L E O Z O I C ROOKS OF YORKSHIRE.

By SIDNEY H. REYNOLDS, M.A., F.G.S.

(PLATE IV.)
T UNDEETOOK this description of certain fossils from the Lower
JL Paleeozoic rocks of Yorkshire at the request of Mr. Marr. The
late Mr. Thomas Roberts had begun the piece of work, but left it
unfinished. Nearly all the fossils referred to were collected by a
party of Cambridge geologists, under the guidance of Prof. Hughes,
in the Summer of 1889. The fossils come from two horizons, viz.:—

1. The Phacops elegans zone=Stockdale Shale series (Valentian)
of Wharfe.

2. The Bala beds=:Coniston Limestone series of Norber Brow
and Wharfe.

Mr. Marr (GBOL. MAG., Dec. III. Vol. IV. No. 1, 1887) records
the following species from the Stockdale Shale series of Wharfe :—

Petraia, sp.
Phacops elegans, Boech and Sars.
Cheirurus bimueronatus, Murch.
Encrinurus pmtctaius, Einmr. 1
Leptmnu qumqutcostata, McCoy.

To these may be added :—
Jllanus, sp.
JLncrinurus punctatus. var. arenacei/s, Salt.
Satpesjudex, Marr and Mch.
Slaurocephalus, cf. Murcftisoni, Barr.
Cyphaspis, cf. rastritum, Tornq.
Cyphaspis, sp., cf. Burmenleri, Barr.
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Note.—I have to acknowledge my great indebtedness to Mr. Marr
for much help in the examination of these obscure fossils.

These fossils are all small, and are generally very poorly preserved.
Encrinurus punctatus, var. arenaceus, fig. 2, is represented by a well
preserved glabella with the fixed cheeks attached. Several heads,
fig. 3, of Staurocephalus, cf. Murchisoni, and one tail, fig. 4, were
found. Cyphaspis, cf. rastritum, fig. 6, has at the anterior end of the
head a triangular area which extends back and nearly meets the
glabella. Cyphaspis, sp., cf. JBurmeisteri, fig. 7, has a very short
glabella, less than half as long as the head. Harpes Judex is
represented by a fragment of the limb.

The following species may be added to the list recorded by
Mr. Marr, from the Bala beds of Norber Brow :—

Agnoslus trinodus, Salt.
Ampyx? rostra/us, Sars.
Staurocephalus {Sphcerocoryphe) unicus, Thorn.
Dindymene Hughesiae, Roberts M.S.
? Ateleocystitts.

The ? Ateleocystites, figs. 9 and 10, comes from the Bala beds of
Wharfe, the other species are all from those of Norber.

Staurocephalus unicus, fig. 8, is not at all well preserved, but the two
prominent spines on the margin are sufficient to distinguish it. An
imperfect tail was also found. A specimen of Dindymene is recorded
by Mr. Marr, and he refers it provisionally to D. ornata, Linnais.
Mr. Eoberts had commenced a description of it, and found it to
differ from any species previously described. He proposed to call
it D. Hughesiae after its discoverer, Mrs. T. McKenny Hughes.

DESCRIPTION OF DINDYMENE HUGHESIAE.

(PLATE IV. Figs. 1 and 5.)
Length and breadth each somewhat less than an inch. Head

occupying about one-third of the total length, semicircular in shape,
without cheek-spines. Glabella and cheeks considerably inflated.
Glabella much wider in front than behind, separated from cheeks by
very deep grooves. Glabella bears two, and each of the cheeks
bears one large tubercle. A narrow border extends right round the
cheeks, and the whole surface of the glabella and cheeks is minutely
granulated. No eyes or facial suture. Thorax with ten segments,
each segment of axis marked by a pair of small laterally placed
tubercles. Pleura? greatly prolonged into spines, those of the 3rd,
4th and 5th being longest. Spines of anterior pleurae form a nearly
straight line with proximal parts of pleurae, spines of the next
pleurae are somewhat curved, and those of the last few pleurae are
bent back nearly parallel to the pygidium. Axis of pygidium less
than half as long as thorax, marked by slight furrows, which do not
extend completely across it. Pygidium has 3 pairs of pleuras, all of
which are bent back nearly parallel to the axis, while the last pair
are nearly in contact with the axis.

D. Hughesiae resembles D. ornata, Linnars., but has the following
distinguishing characters:—
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1. The glabella bears only two well marked tubercles, and these
are arranged in a line with the axis.

2. The cheeks each bear a single tubercle.
3. There is no evidence as to the occurrence of cheek spines.
4. The margin of the axis is tuberculate.
5. The pleura of the middle thoracic segments are longer than

those of the posterior thoracic segments.
D. Hughesiae differs from D. Frederici Angusti, Barr., in having

two instead of one tubercle on the glabella and one on each cheek,
also in having the plenrse much longer and non-tuberculate.

It differs from D. Haidingeri, Barr., which comes decidedly near
D. ornata in having more tubercles on the glabella and in the
greater length of the pleurae of the middle thoracic segments.

D. Cordai, Eth. and Js'ich., differs from D. Hughesiae in having a
pyriform glabella without tubercles.

Note.—I have had to rely only on figures and descriptions in
comparing D. Hughesiae with the other species.

NOTE ON A CYSTIDEAN ? ATELEOCYSTITES.

(PLATE IV. Figs. 9 and 10.)
This specimen was found in the Bala beds of Wharfe by Rev. A.

Pagan. It is unfortunately not well preserved, but appears to differ
considerably from any known cj'stidean. It appears to belong to
the family Anomalocystidte (H. Woodward) and to agree with the
other forms figured by Dr. Woodward in the GEOL. MAG. 1880,
p. 193, in the following characters :—

1. The plates are not arranged with complete regularity.
2. The anterior surface is slightly concave.
3. There are no pectinated rhombs.
4. The plates are marked by a finely wavy ornamentation.
It differs from other Anomalocystidce in the ornamentation of the

plates and in the apparent greater irregularity in their arrangement,
though this may in part be due to crushing.

The way the arrangement of the plates is to be interpreted is not
very clear, but regarding the face preserved as the anterior face,
the plates of the upper (oral) surface and right side are well pre-
served, while those of the left side and lower surface (from which
the stem would arise) are more broken. The uppermost median
plate is characteristic and is marked by 5 or 6 ridges radiating from
a raised point near the margin. All the plates are marked with the
wavy lines characteristic of the Anomalocystidte, and in addition are
marked by a series of rather deep pits sometimes arranged in lines.
These pitted markings are better seen on the impression than on the
actual fossil. The markings somewhat resemble those on Turrilepas.
A segment of the stem is also seen.

EXPLAXATION OF PLATE IV.
FIG. 1.—Dindymene Hughesiae, Roberts, MS.; pygidium and posterior thoracic

segments. x 3^.
,, 2.—Mnerinurus punctatus, var. arenaceus, Salt. ; glabella and fixed cheeks.

x 6.
,, 3.—Staurocephalus, of. Murchisoni, Barr.; part of head. x 6.
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FIG. 4.—Staurocephalus, cf. Murehisoni, Barr.; pygidiunr. x 6.
5.—Dindymene RughesuB, Roberts, MS.; restored figure, x 3J.
6.—Cyphaspis, cf. Bastritum, Tornq.; fragment of head, x 6.
7.— Cyphaspis, sp., ef. Burmeisteri, Barr.; fragment of head, x 6.
8.—Staurocephalm (JSphceroeoryphe) uuicus, Thorn.; fragment of head, x 5.
9.—?\Ateleocystitea; impression of uppermost median plate, x 1.

10.—P Ateleocystites. x 1.

Figures 2, 3, 4, 6, and 7, are from specimens found in the Phacops elegans zone =
Stockdale shale series (Valentian) of Wharfe, Yorkshire.

Figures 1, 5, and 8 are from specimens found in the Bala beds = Coniston lime-
stone series of Norber brow.

Figures 9 and 10 are from specimens found in the Bala beds = Coniston limestone
series of Wharfe.

[The publication of this article has been unavoidably delayed.—EDIT. GEOL. MAG.]

III.—THE RAPE OF THE CHLORITES.

By Lieutenant-General C. A. MCMAHON, F.G.S.

T WAS not present when Dr. Callaway's last paper on the Malvern
Rocks was read before the Geological Society, and had not the

Opportunity of joining in the discussion that followed the reading
of the paper. The author has now given his views regarding the
" Conversion of Chlorite into Biotite " in a condensed form in the
GEOLOGICAL MAGAZINE (Dec. 1893, p. 535), and has expressly invited
criticism on. them ; I venture, therefore, in response to this invitation,
to give expression to a difficulty that presents itself to my mind.

It is not necessary to enter into a discussion of the authorities
quoted by Dr. Callaway; but I remark in passing that two of the
papers referred to profess to deal with cases of contact metamorphism,
and consequently the conditions that must have prevailed in those
cases are altogether different from those which govern Dr. Callaway's
supposed case of dynamo-metamorphism. In cases of contact action
one can readily understand how aqueous acid vapours, or liquids,
emanating from the molten igneous rock under high pressure
penetrated the adjoining rocks, and carried with them in solution
some of the constituents of the igneous magma.

In the case supposed by Dr. Callaway the conditions are altogether
different. We have to deal with a consolidated rock which contains
the hydrous mineral chlorite, the anhydrous mineral biotite, and
others that show a passage between the two. Dr. Callaway contends
that the biotite has not been converted into chlorite by aqueous
agencies, but that the'hydrous chlorite has been transformed into
anhydrous biotite through the action of heat. The fact that the
rock contains chlorite as well as biotite, and minerals that show a
passage between the two, would seem opposed to the acceptance of
the anthor's view; but he meets this difficulty in the following
way :—" The reason why in the Malvern rocks we have sometimes
a decomposition of hornblende into chlorite, and sometimes a change
of chlorite into biotite, is found in the difference of environment.
Where the rock is slightly crushed, and there are no signs of rock-
fusion, there is decomposition of hornblende; but where there is
intense crushing and shearing, accompanied by a high temperature,
reconstruction sets in and biotite is generated."
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